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(57) The invention provides a digital broadcast re- 
ceiverfor receiving broadcast waves comprising multi- 
plexed broadcast signals of a plurality of channels in- 
cluding a main channel and a subchannel. The receiver 
comprises demodulator circuits for demodulating re- 
ceived data of one of the channels selected and output- 
ting the resulting data, a memory capable of storing re- 
ceived data as to a program transmitted on the subchan- 
nel, and a controller for writing the received data as to 



the program transmitted on the subchannel to the mem- 
ory while updating the received data at all times, and 
reading the received data stored in the memory from the 
head of the program and feeding the read data to the 
demodulator circuits upon a changeover from the main 
channel to the subchannel. When the main channel is 
changed over to the subchannel, the program broadcast 
on the subchannel can be listened to always from the 
beginning. 
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Description 

FIELD OFTHE INVENTION 

[0001] The present invention relates to digital broad- 5 
cast receivers for broadcast waves comprising the 
broadcast signals of a plurality of channels as multi- 
plexed, the receivers being adapted to select one chan- 
nel selected by the user, based on header data con- 
tained in the broadcast signal of each channel. 

BACKGROUND OFTHE INVENTION 

[0002] As digital audio broadcasts for mobile bodies, 
DAB (Digital Audio Broadcast) systems have been in- 
troduced into actual use in recent years wherein digital 
audio signals are encoded with a high efficiency and 
modulated by OFDM (Orthogonal Frequency Division 
Multiplexing). Studies are also underway on IBOC (In- 
Band On-Channei) digital broadcasts which utilize the 
same frequency band as the existing analog audio 
broadcasts. 

[0003] With such digital audio broadcasts, the broad- 
cast signals'of a plurality of channels can be transmitted 
as multiplexed in a signal band. For example, it is pos- 
sible to provide a main channel for broadcasting a main 
program and a subchannel for repeatedly broadcasting 
an independent program of relatively short period of 
time, such as a weather forecast or traffic Information, 
and transmit the broadcast signals of these channels at 
the same time. The broadcast signals of the channels 
contain header data, which enables the receiver to se- 
lect one of the channels. 

[0004] With digital broadcast receivers, it is likely that 
when the reception channel is changed over from the 
main channel to the subchannel, the program on the 
subchannel has already been started. Starting to listen 
to the program from an Intermediate part thereof, the 
user will then encounter difficulty in understanding the 
contents of the program. In this case, the listener has to 
wait until the program is broadcast again from the be- 
ginning, hence the problem of inconvenience. 

SUMMARY OF THE INVENTION 

[0005] Accordingly, an object of the present invention 
is to provide a digital broadcast receiver which is so 
adapted that when the reception channel is changed 
over from the main channel to a subchannel, the pro- 
gram on the subchannel can be listened to always from 
the beginning. 

[0006] The present invention provides a digital broad- 
cast receiver for receiving broadcast waves comprising 
multiplexed broadcast signals of a main channel and a 
subchannel, the receiver being adapted to select one of 
the chan nels selected by the user based on header data 
contained in the broadcast signal of each channel and 
comprising: 



demodulator means for demodulating received data 
of the selected channel and outputting the resulting 
data, 

a memory having a capacity to store received data 
as to a program transmitted on the subchannel in 
an amount of one program, 
memory writing control means for writing the re- 
ceived data as to the program transmitted on the 
subchannel to the memory while updating the re- 
ceived data at all times, and 
memory reading control means for reading the re- 
ceived data stored In the memory f rom-the head of 
the program and feeding the read data to the de- 
modulator means in response to a manipulation for 
changing over the main channel to the subchannel. 

[0007] With the digital broadcast receiver of the 
present invention, the received data as to the program 
transmitted on the subchannel is written to the memory 
while being updated at all times. For example, in the 
case where the same program is broadcast repeatedly, 
all the received data constituting the program is always 
stored in the memory, with one of the addresses thereof 
serving as the head address. Further even when the 
program on the subchannel is changed, all the received 
data constituting the program broadcast after the 
change will be stored, with one of the addresses serving 
as the head address. 

[0008] Accordingly, upon a changeover from the main 
channel to the subchannel, the received data stored in 
the memory is read from the head address and fed to 
the demodulator means, whereby the program can be 
reproduced from the beginning to the end. 
[0009] Stated more specifically, the received data as 
to one program transmitted on the subchannel compris- 
es a plurality of frames each comprising a header por- 
tion and subchannel data portion, the header portion of 
each frame having written thereto operation control data 
including the total number of frames and the order of the 
frame, and the memory reading control means recog- 
nizes the frames at the head and tail end of the program 
stored in the memory based on the operation control da- 
ta. This assures facilitated control in reading the re- 
ceived data as to one program from the memory. 
[0010] Further stated more specifically, the digital 
broadcast receiver of the Invention comprises data 
changeover means for switching between the received 
data of the main channel and the received data of the 
subchannel and feeding the received data thus selected 
to the demodulator means. After completely feeding the 
received data as to one program transmitted on the 
subchannel to the demodulator means, the data 
changeover means is automatically changed over to the 
operation of feeding received data as to one program, 
transmitted on the main channel to the demodulator 
means. After the program of the subchannel has been 
completely reproduced, the reception channel is auto- 
matically changed over to the main channel, enabling 



15 



20 



25 



30 



35 



40 



45 



50 



EP 1 213 859 A2 



the user to continuously listen to the program on-the 
main channel. 

[0011] As described above,- the -digital broadcast re- 
ceiver of the present invention is so adapted that when 
the reception channel is changed over from the main to 
the subchannel, the program on the subchannel can be 
listened to always from the beginning. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] 

FIG. 1 is a block diagram showing the construction 
of a DAB receiver of the invention; 
FIG. 2 is a time chart showing data transmission for- 
mats for the main channel and a subchannel; 
FIG. 3 is a time chart showing an example of oper- 
ation subsequent to a changeover from the main 
channel to the subchannel; 
FIG. 4 Is a flow chart showing the control procedure 
of the DAB receiver of the invention; and 
FIG. 5 is a flow chart showing a frame processing 
procedure. 

DETAILED DESCRIPTION OF EMBODIMENT 

[0013] With reference to the drawings, an embodi- 
ment of DAB receiver of the present invention will be 
described below in detail. As shown in FIG. 1^ the DAB 
receiver embodying the invention comprises a tuner 2? 
having an antenna 1 for receiving radio waves qompris- , 
ing multiplexed digital audio signals of a multiplicity of 
channels and adapted to select an RF signal, a base 
band demodulator circuit 3 for subjecting the RF signal 
selected by the tuner 2 to baseband demodulation to 
produce digital composite data, a channel demodulator 
-circuit 4 for subjecting the digital composite data ob- 
tained from the baseband demodulator circuit 3 to chan- 
nel demodulation to obtain main channel and subchan- 
nel received data, an audio demodulator circuit 5 for 
subjecting to audio demodulation the received data of 
the channel selected by the user from between the main 
channel and subchannel demodulated by the circuit 4 
to produce audio data, and an audio amplifier circuit 6 
for amplifying the audio data obtained from the circuit 5 
and feeding the resulting data to a speaker 7. 
[0014] Connected to the channel demodulator circuit 
4 is a controller 9 comprising a microcomputer and hav- 
ing connected thereto a memory 8 and manual key ar- 
rangement 10. The controller 9 always writes to the 
memory 8 the subchannel received data obtained from 
the channel demodulator circuit 4 while updating the da- 
ta, whereby received data constituting one program on 
the subchannel is cyclically written to the memory 8 at 
all times, with some address serving as the head ad- 
dress. 

[0015] FIG. 2 shows data transmission formats for the 
main channel and the subchannel. The data to be trans- 



mitted on the main channel is time-series data in'frame 
units comprising header data Hmi (i=1, 2, ...n, ...) and 
main channel data Sml (1=1 , 2 n, ...). Similarly, the da- 
ta to be transmitted on the subchannel is time-series da- 

5 ta in frame units comprising header data Hsi (i=1 , 2, ... 
n, ...) and subchannel data Ssi (i=1, 2, ...n, ...). 
[0016] A predetermined number of frames (F1 to Fn) 
of subchannel data provide one program (unit informa- 
tion). The header data of each frame includes the total 

10 number n of frames, and the order 1 to n of the frame. 
In this case, the memory 8 needs to have a capacity to 
store the subchannel data Ssl to Ssn contained in at 
least n frames. 

[0017] For example in the case where items of unit 
15 information (programs) 11 , 12, 13 are transmitted on the 
subchannel in succession as shown in FIG. 3, suppose 
the user changes over the main channel to the subchan- 
nel at time t1 . The conventional receiver starts to repro- 
duce voice from an intermediate portion of the unit in- 
20 formation 11 , whereas the receiver of the invention is ca- 
pable of starting to reproduce voice from the beginning 
of the unit information 11 through the procedure to be 
described below. 

[0018] FIG. 4 shows the reception control procedure . 

25 to be executed by the controller 9. With the receiver re- 
ceiving the broadcast of the desired station with the 
power source of tfie receiver turned on, the controller is 
directed instep SI, to the process of the next frame of 
• the channel data received, and the frame processing 

"so- procedure shown In FIG ( . 5 is executed in step S2. Stat- 
ed more specific^ the data as to the current frames 
of the main channel and the subchannel is extracted in 
step S 11, arid the subchannel- data of the extracted 
frame (No, i) is thereafter overwritten to an address i of 

35 the memory in step S12, .... 

[0019] Subsequently, an inquiry is made in FIG. 4, 
step S3 as to whether the subchannel Is selected by ma- 
nipulating the key arrangment 1 0. If the answer is neg- 
ative, step S4 follows to feed the main channel data to 

40 the audio demodulator circuit 5. When the answer to the 
inquiry of step S3 is affirmative, step S5 follows to deliver 
the data of the head frame (No. 1 ) of the program on the 
subchannel to the audio demodulator circuit 5. In the 
next step S6, the controller is directed-to the processing 

45 of the next frame, and the frame processing procedure 
of FIG. 5 Is performed in step S7. The subchannel data 
of the next frame is thereafter output to the audio de- 
modulator circuit 5 in step S8 of FIG. 4. Next, an inquiry 
is made in step S9 as to whether the frame number of 

50 the subchannel is in match with the total number n of 
frames obtained from the header. When the answer is 
negative, steps S6 to S8 are repeated. 
[0020] Consequently, the subchannel data (frames 
No. 1 to No. n) is read from the memory for reproduction 

55 while the subchannel data is being written to the mem- 
ory by the frame processing procedure. When the in- 
quiry of step S9 is answered in the affirmative, the se- 
quence returns to step S1 . 
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[0021 ] For example, in the case where data providing 
the same program is transmitted on the subchannel as 
unit Information of time series 11 , I2..I3 in succession as . 
shown in FIG. 3, the data included in unit information is 
written to the memory 8 of the DAB receiver while being 
updated. 

Accordingly, the memory 8 has always stored therein 
data as to one program in the past in which the currently 
received data is the latest data. 
[0022] In the case where the user changes over the 
main channel to the subchannel at time t1 , the controller 
9 starts to read the unit information 11 of the subchannel 
stored in the memory 8-first from the head frame at this 
time t1 , and the read data is delivered to the audio de- 
modulator circuit for the reproduction of the program 11 . 
Thus, the user can listen to the program from the begin- 
ning. 

[0023] Upon completion of reproduction of the pro- 
gram 11 at time t2, subchannel is changed over to the 
main channel. This enables the user to listen to the pro- 
gram of the main channel without manipulating the re- 
ceiver in anyway. 

[0024] The items of time-series unit information 1 1 , 12. 
13 in the example showirin FIG. 3 are repetitions of the 
same program, but may be different programs. In this 
case, after the program 11 has been reproduced upon a 
changeover, the next programs 12 and 13 are repro- 
duced. The subchannel is then changed over to the 
main channel by the user's manipulation. 



Claims 

1 . A digital broadcast receiver for receiving broadcast 
waves comprising multiplexed broadcast signals of 
a plurality of channels including a main channel for 
broadcasting a main program and a subchannel for 
broadcasting an independent program of relatively 
short period of time, the receiver being adapted to 
select one of the channels selected by the user 
based on header data contained in the broadcast 
signal of each channel, the digital broadcast receiv- 
er being characterized In that the receiver com- 
prises: 

demodulator means for demodulating received 
data of the selected channel and putputting the 
resulting data, 

a memory having a capacity to store received 
data as to the program transmitted on the 
subchannel in an amount of one program, 
memory writing control means for writing the re- 
ceived data as to the program transmitted on 
the subchannel to the memory while updating 
the received data at all times, and 
memory reading control means for reading the 
received data stored in the memory from the 
head of the program and 



feeding the read data to the demodulator 
means in response to a manipulation for chang- 
ing over the main channel to the subchannel. 

5 2. A digital broadcast receiver according to claim 1 
wherein the received data as to one program trans- 
mitted on the subchannel comprises a plurality of 
frames each comprising a header portion and 
subchannel data portion, the header portion of each 

10 frame having written thereto operation control data 
including the total number of frames and the order 
of the frame, and the memory reading control 
means recognizes the frames at the head and tail 
end of the program stored in the memory based on 

is the operation control data. 

3. A digital broadcast receiver according to claim 1 
which further comprises data changeover means 
for switching between the received data of the main 

20 channel and the received data of the subchannel 
and feeding the received data thus selected to the 
demodulator means. 

4. A digital broadcast receiver according to claim 3 
25 wherein after completely feeding the received data 

as to one program transmitted on the subchannel 
to the demodulator means, the data changeover 
means is automatically changed over to the opera- 
tion of feeding received data as to one program 
30 transmitted on the main channel to the demodulator 
means. 
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FIG.5 



C 



FRAME PROCESSING 
PROCEDURE 



5 



EXTRACT MAIN CHANNEL... ~ 
AND SUBCHANNEL CURRENT " 
FRAME DATA 



OVERWRITE SUBCHANNEL 
DATA OF EXTRACTED . 
FRAME (No.i) TO MEMORY ; 
AT ADDRESS i 




9 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



